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[0 0 0 1] 
[0 0 0 2] 

KtfiV»-C, 1 9 9 2^1 2 1 9 9 3#3flOWK, ~tt£©3BR 

fci4*M«fca*fc J: Lfco jgffi^A Gymnodinium (G.) breveO 

iSHRj&^ft&fcfcfc* ^ig'&.g 4># (neurotoxic shellfish poisoning : NSP) i 

2>H)\ ZtitXK, ZiLbW&&%m<omfrk LT, HlK^ti^x PbTx-2, 
PbTx-3, BTX-BK BTX-B2, BTX-B3, B T X - B 4 ^O/ h 

[^t^tf 1] McFarren EF, Silva FJ, Tanabe H, Wilson WB, Campbell JE, Lew 
is KH. . occurrence of a ciguatera-like poison in oysters, clams, and Gymnodin 
ium breve cultures. Toxicon. 1965 Nov; 3 (2) : 111-23. 

[3¥WVf~&ffli2] Morris PD, Campbell DS, Taylor TJ, Freeman JI. Clinical and 
epidemiological features of neurotoxic shellfish poisoning in North Carolina 
. Am J Public Health. 1991 Apr;81(4) :471-4. 

[*#K\fclR3] Tetrahedron Letters, Vol. 36, No. 5, pp. 725-728 (1995) 

[#E4#fH\fcfifc 4] Nozawa A, Tsuji K, Ishida H. Implication of brevetoxin Bl an 
d PbTx-3 in neurotoxic shellfish poisoning in New Zealand by isolation and q 
uantitative determination with liquid chromatography-tandem mass spectrometr 
y. Toxicon. 2003 Jul ;42(1) 191-103. 

[*#H\fc*t5] MycToxin, No. 48, pp. 29-31 (1999) 

[W^fWJcM. 6 ] Ishida H, Muramatsu N, Nukaya H, Kosuge T, Tsuji K. Study on 
neurotoxic shellfish poisoning involving the oyster, Crassostrea gigas, in 
New Zealand. Toxicon. 1996 Sep ; 34 (9) : 1050-3. 
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(l) tfXt^fi. * CD fc:rr**b^»<D*#Ktfc«*&T/i'7'fc K* 
So 3* (ID *:T**'ffr&&fcU PbTx-2iUW*0, ^6^iam 
[0 0 1 01 

[0 0 1 1 1 

10 0 12] 

•RJSiaft 0~5 0"C (ilC^iKii 5-4 5^ IC 1 0-4 0 *C : 1ff») 

• RJSEE* 0 . 1 - 1 0 MPa (#£#£ L < »± 0 . 5 ~ 5 MPa : #JE) 

• ^Mt^M ( i - -? 9 j - & t*<D&®. ^mmmwi) 

• mm. s e 02%¥<Dmmm 

[0 0 13] 

(BTX-B5) fi, t^/V^ h ^v^^Jt^T, itmb&W&O 

[Hi&flJ i ] 

[0 0 14] 

BTX-B 5^ Ul 
[0 0 15] 

^SrPJ^x U It, ^«L£Whangarei^<b<7) h VtfM (1 6 0kg 

) 4- 8 0%^ * J -)\>\z X ij, V 7 9 y Lfc;^. 2 EttfflL^o lfiffi?&£, CH 2 
C l 2 tH 2 O^K^@HL/io Zvmmom*. $<bK> n-A^t>t80%^^^ 
/KDHJ-C^IELfco -t^* (109. 2g) 4. CH2CI 2 -Me OH-H2 

0 (95:5:0,65115:2,65:20:3, RTF 6 5:4 5:1 0) Srfflv** 
, S i 02©^nv>^77^-^f^T^"C, f r-H^f r-4©4I^-eft 
?tl#fco fr-K f x-2RXff r-3i±. AWiR&K&^XWm&* *Je^*7P 

L£ 0 v**fHffit±£JlT<&J: 3 KLT^rofco ^^H^^^l* Tween 60 ~ 
£S£tt7M-!Kfli U 1 8-2 2 g<7)d d Yv**fcjfiUBi*3fflH-fcJ: Lfco 
*6^FKOKi±m^6«J^. 6-1 5I^WO|ail±ll^|HIftK«SfL7to ^^^-i-ffi (MU) 
Wttt^^fe'/D h^jv (Delaney. J.E. , 1985. Chapter 4: Bioassay procedures fo 
r shellfish toxins. In: Greenburg, Burg(Eds-). Laboratory procedures for the exa 
mination of sea water and shellfish, fifth ed, American Public Health Associatio 
n Inc. Washington, DC. pp. 66-78.) Kj3V>T^£ tLfcifc-^fi-J&^^^ib^f L tz 0 
BTX-BlSrfPbTx-3»MU*v^^f-^^<3. 6M4. 0//g/ 

[0 0 16] 

f r - 2W f r -3 ODS-Aeo (YMC — G e 1 ) KX ^ 7 0 96&£f 8 0% 
M e O H fc-ftfli LT^aj U HowflHt41H* f r-5^f r - 6 *»fco f r 

-5*Sephadex LH-20KJ:a^nvh^77-f-fe^-«*ffv^ YMC ODS 

-A 3 24 £fr&oTBTX-B 1 (I2mg) £#fco 

[0 0 17] 
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f r-lt, M e OH^Mv^Sephadex LH-20. 8 0%MeOH^v^ SepPak Cis 
, 8 5 %Me OH£JBV»&Puresil (Millipore) Cis. ^LT. ltC80%MeOH^ 
fflv^LiChroCART RP-18 (Merck) t:UigS!)^^7 h 7? 7 J -fe^t'^tt> H 
% 2>-&mmik*ft\<^ PbTx-3 (lt>2. 4mg) ^ffco 
[0 0 18] 

f Me OH^iV^ Sephadex LH-20, 8 0%Me OH^fflv>S Pures i 1 Cis 

(X2) . fit, 8 0 %Me OH&fl§v>£LiChroCART W-\2>~Q (D&mtt ? 

y 4 -m%-m*ft ? ^ ^taot, ^^M^ts^ri^bv^B 5 (bt 

X-B5) (^500//g) £#£0 -e-<7)*«m^{i. vWIHICiot, 

mmm 2 ] 

[0 0 19] 

BTX-B 5<DMikM%r 
[0 0 2 0] 

nis^u 1 h titz^^L btx-b 5 it, ^ic^-rtt^t^^-r^M-fe^fe^^©* 

• FABMS m/z ^XT-iT*, 9 0 9 (M- H) " ; VT 4 7*, 9 3 3 (M + 
N a) + . 

• HR-FBMS, m/z 9 3 3. 4 6 4 5 (M + Na) + (calcd for C50H70O 
15, 9 3 3. 4 6 4 2) 

[0 0 2 1] 

A ma x (KB r) T?©*nfflUR0*f 3 446, 1735, 1652, 1609, 12 

3 0, 12 1 6 5cm-M±, i: t F n ^ ^M^* 2 o«*f * ;v v 1/ - 

PbTx-225.0 f BTX-B 1 £|Wtftl^ »jV^~>V-fW 
/HKVgfe&'feagfOfci&fc. end UV A max (Me OH) 2 0 5nm ( e 2 7, 3 0 0) KS£v* 

[0 0 2 2] 

BTX-B 50 1 D7°n f >NMR (CD3OD) *^*h;W±. 

S^7tMM*lv>tBTX-B l©4©t*RflSl^-T** 0 (H 1 ) 
[0 0 2 3] 

'H-^ COS Y©«flj£tt. BTX-B 5 t BTX-B 1 (2) fcOlHJTH 2 #6 H 

4 0 (D^n h ><Dffi-&Vtm (connectivities) ^ 4fc^fi<r> "7 ^ (chemical shifts) RXf 

(coupling constants) fciSWC, £13— tt*^LTV»fc 0 
BTX-B 5 M\ BTX-B l<Di>(Dtmm.K, m V -X* 5rA/»5-R0 f 2lfr'fk#fe«it 

[0 0 2 4] 

C40-C41-C50li, H2-40*f>H2-5 0OBOSbii4 7'J >HBfS\ 3£ 
tfK. H2-5 0*feC4 0OHMBCHffl:J:ot»BStLfc 9 ^Oi^ic. BTX- 
B 5<&W«**OC 4 2 fciSttatliafeWU -COOHt^Jo (02) . 
[0 0 2 5] 

BTX-B 5 (MeOH) i±> CD^^C^T 

•*1T7-4 7* ft* (A e -5. 7 8^>-7^ h > jt tt *) at 227nm £ «£ Xf 
•^Vt-^7^ ft* (A e +6. 8 8 3^V-7>7 h > n*-*) at 257nm 
fc^Lfctf*. *tLh\±. BTX-B 1 SO'P b T x - 2 (:^v^|,{B$*L/HOi*^ 

H-3 5*e>H2-40©W©NOE8li, ^ffilflWB -Efatt^** £ t 
Lfco i*Lt,Oift*l±, BTX-B 5^, P b T x - 2 t m C»*tlElt (absolute confi 
guration) & £ t £^1"o 

[0 0 2 6] 
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iiLttl^lt BTX-B50 (M-H) " >f * > (m/z 9 0 9) <D&ftXfrt> 
fltz, W^&OKffimkZtitzfflM. (col lisionally activated dissociation) (D^Ht* 
FAB MS/MSItl^ot, S< t*'~ f^titv^o 
[0 0 2 7] 

C 3 7 - C 3 6^5.^0 3 9 - 0<Dffl<D%i&mmte, 4 * > 1 1 1 (HI 3 ) KioT^aE 
WStLfco <ftfl<a3^&^*>{±. BTX-B3^i3^T|&*$tLTV^J:dH, J.-xA' 
#Hfelt^#W^^P^^J;^T^L. fit, HaSLfcflHi:**: ^-IfcL^o 

[Hifcfll 3 ] 

[0 0 2 8] 
BTX-B 5 
[0 0 2 9] 

P b T x- 2 £ t -W vyf^T^a-* (t-BuOH) S e O2 fc 3 

-B5^#/Co -T'<-C(7)T f -^{±, BTX-B 5^ (I) Ofi^I^tSiHf 

[gjfctt 4 ] 
[0 0 3 0] 

BTX-B 5 <D^M. 

H P L C *fe# : Cadenza CD-C18 ( 3 mmX 1 5 0 mm. 3 ^ m) ; #KpfE. 2 0 

(DO 1 h >j ;w;5yi> h ( 6 0 - 8 0 %T-fe > - h U >W) ; Slit 

. 0. 2mL/min; 2 O^LftXo 3->*JEI±. 5 1, 9 6. 8 1 5 VeRfcSfL 

% ffi£9H£ti£Mttt. BTX-B 1. BTX-B 5. PbTx-3. WPbTx-2C 
2*LT, «e*L-P*ll3 0> 4 0. 5 01^2 0 e VOi^^^^-tii^^o 7JV 

[0 0 3 1] 

n-7 Yfyy -f -?>7*&-*XXs<? h'J-CiotBTX-B 5 fi. PbTx 
-3 1 9 9 3^<7>#J$ONS P^§§^B#tCJR«^tLfc-^-^7> K<a«t£J|« 

HJ#M31. A^t+^M Perna(P.) conaliculus&^V-?-/ V 4 y ? iJ * <D$> fc&ft $ 
tL, — # % BTX-B 1 Oiftv> W^V&^J: <9 h V ^Sim^2ot 

. Ztl^th. mMZHtZo (®4) 
[0 0 3 2] 

fltl^WJ: d ^L-C#.^l $tL/c BTX-B 5 ^)*/Mfc?Bfi (minimum lethal dose) f±. 
-7>}*cpT~£)0. 3-0. 5mgAg (ip) Xlb^tz* ^AMC^ ^<£>1«#1»±. 

[0 0 3 3 ] 

ftRfc^V^tUti, PbTx-1, PbTx-2, OTbTx-awia^^ 
y^f^-> >|R^$g3§&« G. breve JC J:oT*3i3<J:'?-l/7/2 co#J^-^*5V>T^ 
$L2tlZ>Zt&£ <%\btlX^2>tftlt^, lA^llIttStlWP b T x - ll^P b T 

«?El£#tfOBTX-B3, BTX-B 1SIFBTX-B 5 ti, & 5 / 2 5 / 1 O Jt^ 
[0 0 3 4] 

BTX-B 2 . BTX-B33ty ? BTX-B4«> KiOA9t + ^^ 

*»P>#***L-C#feo ®*Tfta. IU^^PbTx-3i3J:^f©BTX-B 
1^% raCA?if*>f tf'f + Kjl.tBSrt-fco £fL&<&x*-*K3£^< fc, PbTx-3, 
BTX-B 5 St;BTX-Bl^ h'J^ONSP fflgll'fi) fcB8«Lfc*tt 
( :jtt)SL> -iAW^V©PbTx-3tm:BTX-B2, B3OT4, Xtf 
/<.>7^ .^*^©P bTx-3WBTX-B 5 imfo-t tto 
[0 0 3 5] 
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Z<D£lK, BTX-B 5iSXXfP bTx-3 i±, G. brevetf>7k?50 (algal bloom) 
^^#1±*fi«1-*«tL/SV-*--C2felJ^*o BTX-B 2. BTX-B 3, S.tfB 

[0 0 3 6] 

&%fl>tfvW&\z®&Km9kZtL&z bibmtziz&mztitzo M^VfctbKP bTx-2 

li^t^)3 0(7)li^-eBTX-B 5^ftHt£*U BTX-B 5^5: *) ©fii b V 

|*| (O mm K i o T B T X - B 1 * tL 4 i t?M m $ ft & A 7 -9- * >f if A Ik XT/ < 

[0 0 3 7] 
[0 0 3 8] 

2|!:^^*5lt-2>^^ y^^>m<0 im"e$>2>Z.<Dm%%tt&%l} (BTX-B 5) tt, 
[0 0 3 9] 

[HI] Blliri/^h^r'^Si (PbTxs) SD f PbTx-2 (BTX-Bs) 

[H2] IH2ii> BTX-B5<D (1) (a) fltif&Se, Sfctffc. (b) f^^fS. 
l/TKSStiR^OE*. HK. ( 2 ) B T X - B 1 <7^fg£tf >Kltm^<fc^#J v 7 h <0 
fcfti:fi$^NMRif^to (a) fcfcXtffcEPMU 'H^H C0SY& 

^HMBCtcioT^^tLTt^^t-e-tL-rtL^-ro (b) «x.^<&#-*t±^ 13 

C NMR OH NMR) fl^#r>-7K CD 3 OD4>T-<7>ppm£*:bU ^P(±, 
J.-x^^OJHS^i3^^>N0EMM*^ (N0E difference experiments) kzXo 

[H3] HI 3 «\ ^TKfltfc Um/z 9 0 9. 5t©Wt>ti©BTX-B 5 
(D^JfTJ 7FAB CD MS/MS h ^fc^-To 

[U4] HUfi, (A) {R& (5 0ng/mL) (B) HJtf'f, (C) A5t 

JfJRZF (D) ^>7-f 7^*^ (g/mL) tf> 8 0 %M e 0 Hftffi^^ <b <£> 8 0 % 
MeOHI^OiTO^-^V >^ (S RM)> W07h^77^— r/f A 
v^x^^ h i; h S RM^m-e^^tt/cltrlg^-^-f *><Dffi. 



HilE#2 004-3122146 



#M 2003-399683 



1/ 



[mi] 




miE# 2004-3122146 




tHSE#2 0 0 4-3 1 2 2 1 4 



2 003-399683 



3/E 



[124] 

(A) mm 



8.0 



o.a 



— BTX-B1 

m/z 101G[M-Na]">80 

BTX-B5 

m/z 909<M-Hr>111 



PbTx-3 

m/z 897[MHfl >72S 

PbTx-2 ^ 
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^ 1.0 
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3.0i 



2.0 



1.0 
0.0 



1 



0.0 

1.4 j 



« 1.0 
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